Molecular cloning and analysis of the genes encoding the 4-hydroxyphenylacetate hydroxylase from Klebsiella pneumoniae.
The Klebsiella pneumoniae genes encoding the hydroxylase involved in the meta-cleavage pathway of 4-hydroxyphenylacetic acid (4-HPA) were cloned, and the DNA fragment from the region essential for hydroxylase activity was sequenced. K. pneumoniae 4-HPA hydroxylase was composed of two proteins (HpaA and HpaH) with different molecular masses. HpaA seems to be a flavin-containing hydroxylase with a molecular mass of 58,781 Da. HpaH, with a molecular mass of 18,680 Da, seems to be a "helper" protein required for productive hydroxylation of the substrate. The hpa genes were expressed and the hydroxylase was active in Escherichia coli. Comparison of the enzyme with other monooxygenases indicates that K. pneumoniae 4-HPA hydroxylase is a member of a new family of hydroxylases.